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B3OS (25°C, M5, WOPE), Gtk
BRSA (25°C), MM (KRG ROB A3
125, WAL KBRS LTREETTS), @
(40°C), ®gtt (pH 4.0~4.5) O &K%4T 380,

* COWMRERSUBAR U RS EDT ORI &2
TiiotebDD—T, WABIE2ZH2A DR R LESE (5
TERFE A X 2 BRISTR(E” SRR EIM. p. 336-338)
T, F 7o, TIREGUHEKNOMEDEE T E Y vy
Y 4 ) CRIBEACE RS, WWRIS21E 8 H26F, S
Hp. 1-2), ARMENH AR AR Y vy v o Tk
LB HE RO | EA ¥ AR, A4 I101,
EEEE® p-23) BXU ERYiIRERICE T B %4
DHHEY vy BRI Y o CHETAEETE, W54 1 H 8
H, BH5EE4E p. 109-123) T2 p—BE LTHEHL -
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AR 1T - Tz

Mk (AL BRI 25°C, &R 2.0 /1/min, pH
6.5~7.5, fifii & 0.3 kg/m3/day, HFEEDERE 10
% THgKEMG RISRBEE K, KEKFEWEBRD
B 3KkEKkER O, BRSNS EBBHAEEO0
ELTHETAHERMILERAEZHGTH S, BELEEH
BEEESD SBRBEDOAZ T 0O BEKERERD
B dkaEKiC, REKERBROBE REBKICEL
THEEITIDODTHS. T, HiEdkssinmn
DA% 40°C & UtlidiRse ettt & Wl —, MME&uR
pH ®%4 % pH 4.0 iz 1 HEH 6 OB THEL THU
BEITS. ZOBE, EHEHROBHEENAS R
PR3 pH R L LE L Uik,

AT BEOIE#E & LT Schmidt, Thannhauser,
Schneider @ F#ETHIE L7 DNA &> 7 -7
NMTRIERHIC K B HRMPRBOHEY, 4o s
Btk 2 1 %O COD BRERTHRT NEEE,
Foy b FEREBEREIC X B MEWHY 1To0 T -
7z,

MBHEBRE L UT — 7 v 7 BRIEE OFE KR O
HBIRDE S 1T -7, A 100ml % &b, 100
ml A 2v ) & —T3050BERGRARERKD. ¥
W0 EBHRE U, HBLTLEBERO - HERE
Utz M/15 ) VB8R 7%, pH 6.98 (Na,HPO,+12H,0,
14.28 g; KH,PO,, 3.62 g; A#/K, 1) F73k%
Mz, B&L, 400rpm 1 4pMsikd 2. &5 —FE#
tlL7-0bEBE L £4k4E 100ml 945, #@%,
NEUHER, BLUOT -7 A RIEERICERL
Jo. SHREEIZDSH 20ml £ & 3500 rpm 154018
HIL, KERBEREHFROBEICOEE 105°C TfF
BE L. 2ZUBKEREROBEZ—HKTHRE
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THHIT, ThEKicHERELEELZD DS 105°C
TR & L.

MBERORK GRS Z 100ml O=f7 7 23T
BUREE 30ml, SAEMMUCHER 2ml, HRAEY

10% & L7z, 1 BsfEE®R DD H COD Z#lE LT COD
BREREMR LI

v =7 S BRHIEO RS G S BRI R
2.0ml, BREGKE 7o BRAHEK A FLRPTRBISE D RE S
1.0ml, 8% 0.5ml fiX 583 0.5ml A TZTH
FhAeR3.0ml & U7 Fi, RIEEMHA340%
KOH ## 0.2 ml, 10% H,SO, #¥# 0.3ml 2&h <
ninA THRERINEZAT - 7c.

HERLEEE

g & LT o DNA &, kg (SVI), COD [k
#IT & BALEEE L Table 1 <7 L7z, DNA BIZIE¥
1 IS JR T MK TG YIS 6 T0.70~0.87%, K&K
EYETERT1.45~1.66%. T DMEIZMAMEHBKE
EEBLRVRY BRETH -1, &AM, BEHES
FoBETIcEPNIzbDIT COMEDIZIT 60% iTH
YU, COFEHET, MAEHERICHTRELEMLD
Hom Tl EERLTVS. T, BEBERHR, 34b
B, #EKEEGREKEKSTEI®T 5 & 2D DNA
B3 AKEKEMRERDO DNA BiciES&, —J, XK
EAFEWFHRE KB THI®ET 5 & 20 DNA B3

Hgde ) « AUk B« BNV - BINoEA - I EA

DU THEAERE RO ZCGES Hms#ED shi.
coXHichwEE LTO DNA BOELIREICT
L KERMEHERERTODOLELEN, £OD
ZALL BN pED I DNA R EHEERD
HLbOEEZOLNS.

DNA B ERBRITY, HEMAESICHZ 5 REE &
HEBTENTEXLOFNBE (1 KR COD % %)
LIEEE (BANBR) THD. Fig. 1 FIEFBENE
HROBBEL A DUCAZ THRANEZIEL, HRO
R I T R BAE RO T, MREORY BICH
£ 5 30~50% DA m s i AT & ICRSEPEDS
BOEREEZONS, 1, NEELTFRIELEL
MEOEFEEWMEFH DL KB L, ARG
BAE LT, £ORBICHEE U MABMHBTETE
DEENDEBE L THES X HITHZ %, Table 2 [35li#%
HRM O 3 BEBBICELIZLDTLDL E2EKRFLT
WBESIKRAZS., EICMBKOSHEDOEETS
2 SVINWEHBI THBDI T T &0 IR
TbH59.

T THEEAHDOEICE - T DNA &, WEEE,
MR AT ST H SN B EABHAENMHICED X ST
RBINEDEEDPOBTHAE Y P EREWETE
NENOIFWFRY SMAEMESHEL, MAEYHEY
S/ic Uiz, Table 3 iR Uic & ) icfse ik (25°C,
) Ti#KiEHER I 3R, Pseudomonas fluo-

Table 1. DNA values of the activated sludges, COD removal and the settling abilities

Tap water sludge

Sea water sludge

Treating conditions DNA SVI COD DNA SVI COD
removal removal
S pdrewy 0 (B Gedrwd) o (afho

Control (at a start of

treatment) 1.45 33.3 0.87 30.3
Control (after 3 weeks

treatment) 1.63 27.7 88.0 0.70 38.4 73.4
Incubation at 40°C 1.58 63.4 1.20 43.8

measured at 40°C 27.7 54.1

measured at 25°C 349 48.3
Suspending medium exchange,

tap w. for sea w. and sea 1.08 26.1 88.2 0.98 134.8 46.3

w. for tap w.
Anaerobic cultivation 1.17 44.5 13.2 0.55 36.2 12.5
Control (at a start of

treatment) 1.66 35.6 79.4 0.40 35.1 62.3
Control (after 3 weeks

treatment) 1.55 44.2 81.1 0.71 319 69.8
Incubation in an acid

condition (pH 4.0) 0.95 54.3 0.56 77.7

measured at pH 4.0 64.7 38.1

measured at pH 7.0 71.2
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Fig. 1. Effects of the replacement of a suspending medium at measuring on oxygen consumption of the
activated sludge.

Table 2. The treatmg abnhty of the sludge, having been aclimatized under various conditions

Tap wa;er actlvatiegwsil«udge o Sea wétéf actlvated s]udge o
Sludge SVIi COD 0, Sludge Svl COD 0,
Treating conditions volume removed consumed volume removed consumed
(%) for an for (%) for an for
hour (/) 30 mm ;:I hour (%) 30 min. pl
Control (after 3 weeks
treatment) 10,0 344 88.0 178.2 10.0 355 73.4 77.4
Incubation at s 100 725 310 254 100 402  S8.6 69.5
e At o 100 725 58.6 14.4 100 402 393 33.9
measured at 25°C
Suspending medium ( t ludge) (t lud
exchange. tap w. for sea sea w.-tap sludge ap w.-sea sludge)
w. and sea w. for tap w. 10.0 151.5 88.4 41.1 100 21.8 38.3 133.3
Anaerobic cultivation 10.0 29.1 10.7 2.3 10.0 67.1 15.0 10.6

rescens & flavobacteria X U coryne-form bacteria %3 Table 3 I Lk D it B0 ADOMAHHES R L
HLTdH - 1288, 358R%, pseudomonad c-1 13T y, sHHEpH *# 4.2 Th 7.2 ITLTH MWD HER
Kby KxiskEA D, LhL, BEREZRT BEAEED OIS - T
AT M8 (Bacillus spp.) MK E B WWEE LD S X St & U CAT - T KB KB IR T & LRIIMEY
AT - THIMINTH 5. Thdsek, KEKEER 12 Table 4 12523 & 5 i Pseudomonus stutzeri, Alcali-
{}EO)I@%WJ 5 1% H: #p A & LT Bacillus spp. O HELS genes sp., Bacillus sp., corym-form bacteria, flavobac-
k&N ELMERH B D EEbNS, BN teria TH - 12hs, HE¥RETH 3@EMNDL, Ps
AT TIRATERD ToMm L HIcEHER, §78b 5 coryne- stutzeri & Bacillus sp. OMAEMHICE > T 5. &
form bacteria % Bacillus spp. BEBE LD B LT I AEKERBRTIREICAH R HENSS RS
ot zhoh S conyne-form bacteria p-1 e 53 haT &EBFE-TH- 7.
SEETOREMENEZEITLINTHAH. BT, P FRIEERE BICENEFNORMCHIGT B R
HER KBS pH 78 4.0 TH B T LD SRABD ERE AN I RIS b o7, UL, ZOW
pH % 4.0 {c3% L8 o pligt B AL > 12 & T h, THEALTEIVORBEOEANEFELT 5 LThiC
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Table 3. Frequency of occurrence of microorganisms in various cultural conditions
~ZSea water sludge >

Type of colony __Ps. ﬂuor* - ps* Gre— Ds. ﬂaﬁv*/cor A* cor. Bac*  Bac.

~ Conditions Spot b b—4 b~22 b—88 t=1 b6 b-66 c-1 -1 y~2 ¥4 p-l ospl 'sp 2 sp sp—3

Control (at a
start of e 66 — —  [— 1 4 63 12 1 — 4 — —
treatment)

Control (after 3

weeks treatment) 45 30 3 14
Suspending

medium-

exchange, tap 45 — 25 — 5 18 — 2 20 — 5 — — — 41
water sludge in

sea water

Incubation
at 40°C 4 9

Anoerobic
cultivation 4 — 2 — 5 5 5 11 2 2 — _— 33 20 7 10

— — 6 — — 3 45 — 16 - _ _ _  _

Type of colony Ps._gram — ps. flav. cor. Bac. Trich* Pen*1.Pen2. Ceph* mods
Condmons Spot b-22 b-55 b-66 t-1 y-11y-22p-1 sp-1

Control (at a start
of treatment) 45 28 40 40 — — 34 20 23 — — — — —

Control (after 3
weeks treatment)

pH 4.0 cultivation
islolation at 45 — —_— = - — = 18 35 19 19
pH 4.2

lsolat1onatpH72 18 — _ = - — 1 — — l7

4 17 1220 14 I — — 12 32

* Ps. fluor: Pseudononas fluorescens. ps.: psendomonads Gr-: gram-negative bacteria. ﬂav or ﬂ
flavobacteria. cor.: coryne-form bacteria.  Bac.: Bacillus sp.  Trich.: Trichoderma-like mold.  Pen:
Penicillium sp. Ceph.: Cephalosporium-like mold

Table 4. Frequency of occurrence of microorganisms in various cultural conditions
<. Tap water sludge >

ps.* Ps.stutzeri* ale* Ale/ Ps/ cor| fil A% cor. Back Bac.

Type of colony Spot o ps. Alc. ent.* A cor.
b-1 b-11 b-111 b2 c-1 t-1 w-1/ y-I y-2 p-1 sp-1 sp-2
Conditions t-3
Control (at a start of
treatment) %9 6 — 52— 57 — 78 — 30 — 68 —
Control (after 2 weeks
treatment) 45 6 26 1 3 — I - - = 45
Suspending medium-exchange,
sea water sludgein tap water s 9 4 - ¥ - 2 - — 14 — — 45
Incubation at 40°C 45 — 30 30 — —  — U5 15 — 45 45 —
Anaerobic cultivation 45 9 — — 2 - - 4 — — — 34 1
Condition Spot  mold I ‘mold2  mold3  mold4  yeast  algae  others
pH 4.0 cultlvatlon 45 34 12 4 4 1 3 7
* ps.: pseudomonads Ps. stutzeri: Pseudomonas Stutzeri. alc.: Alcaligenes sp. cor.: Coryne form

bacteria. ent.: Enterobacteria. fl.: Flavobacteria. Bac.: Bacillus sp.
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e Ut E i R WA DS R S, JLERAE, ALEE
KOS ERDEHTH, VL 7 7 vOHEICE
ALHNWC EMRINIZZETHS. Table 3 LTI
Table 4 T/oRRLI-& ST, &LiC, BEFROBAR
WFRE IITRREDOHDOHERBTESMB->TASL
LTHDH. pH4.0 TOFEEMEIL Fig. 1 OXHIC
1 BoF# 6 [ pH &R LI A S80I stk
FEROBE MRS, HEAMBEIFEBRLTLEST
b COEREBBR LT TWENZOFE IRFTHM
y, BEOADSIEBIHERICIE -72& LTH Table 1
AT LS T ) OEESED SN D T
SERICEEAEDIE S EDTH S, LIchi-» TEPETR
DFSFTATHB NV VI REBIC KB TREESD
L ah, chbh, Atk ULOWDSHRETNE
THHA9.

® #

4 7K TE P75 U8 TR A M BRI R TR TS AL B A
P, b BAEERAET (25°C), MBERHR, &
H (40°C), etk (pH 4.0) 78 & D&M T L
L7-. COps, HgpiEs & LToDNA &, LPIEE,
WEIR AR, SVI 75 & A HIE L E OELEF . IEHE
PG R0 DNA B3 /Ki% %5 . T0.70~0.87%,
KEAREHERTL1.45~1.66%TdH - 72. DNA Rid
BEAEREBUESD» -2, BRATPRETICE
3 & DED0BITH L, ThkAE LHEELTH
iwEbE > THA LI,

—F, ThoOMEMMER I ETH, BEMIC
e Uz s R sTEIR S Tt hs, BRYErE TR
LA DB ETIRENZEN O ITHINT 5 REMNSE

Ea eIz, COPTHERALTENE
Bbh sz 3BHEEEHBRT, ChIEEDOAHDPLX
BIERTH - 1288, thptE L LHERZZENEN SVI=
77.7, COD B % (%/hr) =38.1 (pH4.0) T, &<
Eb EHBRO 770 WREICA S T -2 TR
Motz
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Summary

Semi-continuous treatment of Shochd-distiller’s slops was carried out with the sea-water-
activated-sludge under a few drastic treating-conditions:

1. under facultatively anaerobic condition

2 under such a condition, as the suspending medium is replaced with the other, for example,

tap-water with sea-water.
3. at the constant temperature of 40°C.
4. being acidified to pH 4.0.

At the present experiment, amounts of the DNA of activated sludge as index of biomass, treating
ability, respiration, and sludge volume index (SVI), were investigated.

Amounts of DNA in the normal activated-sludge were 0.70 to 0.87% for sea-water-activated-
sludge, and 1.45 to 1.66%; for tap-water-activated-sludge. Of these values violent variation was not
observed, and the amounts of DNA in the activated-sludges under facultatively anaerobic condition,
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or under an acid condition decreased by 40 9; for 3 weeks, compared with those under normal condition.
Respiration and treating ability of the activated sludge decreased, in accordance with this change in
the amounts of the DNA of activated sludge.

Microflorae of the activated sludge also were investigated under various treating conditions.
They were found to be corresponding to their treating conditions, but no decisive index-microorganisms
could be found, all through the respective treating conditions, excepting the case of acidified activated-
sludge. Acidified activated-sludge almost consists of various molds, but its settling, and treating
abilities; SVI of 77.7, and COD removal of 38.1 (%s/hr, pH 4.0) respectively, these values are not ap-
plicable to the range of troubles in the activated-sludge-process.



